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CHARLES A. WHEELER, OF BRIDGEPORT, CONNECTICUT, ASSIGNOR OF ONE-
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SPECIFICATION forming part of Letters Patent No. 412,217, dated October 1, 18890.
Application led June 24, 1889, Serial No. 316,300, (No model.)

To all whom it may concerw: N
Be it known that I, CHARLES A, YWHEELER,
o citizen of the United States, residing at
Bridgeport, in the county of Fairfield and
¢ State of Connecticut, have invented certain
new and useful Improvements in Steam-En-
oines; and I do hereby declare the following
to be a full, clear, and exact description of the
invention, such as will enable others skilled
ro in the art to which it appertains to make and
use the same. .
My invention has for its nbject to devise a

steam-engine operating upon-an entirely

novel prineciple, in which both rotary and
Jongitudinal reciprocating motions are pro-
duced, in which many of the parts indispensa-
ble in ordinary steam-engines shall be wholly
done away with, and in which the total num-
ber of parts shall be greatly reduced and the
20 cost of production reduced to the minimuam.

I3

With these ends in view 1 have devised |

the simple and novel construction of which
the following deseription, in connection with
the accompanying drawings, 18 & specifica-

2¢ tion, numbers being used to denote the sev- |

eral parts. | -
Figure 1is an elevation of my novel engine
complete; Fig. 2, a longitudinal section there-
of; Fig. 8, a section of the cylinder, bracket
30 for feed-pump, &c., with the piston and cams
' in elevation, the balance-wheel removed, and

the sleeve therefor in section, the position of |

the parts corresponding with Fig. 2; Fig. 4, a
view similar to Fig. 8, except that the piston

3¢ has made a half movement toward the right,
and has made a quarter-turn, and the bal-

" ance-wheel sleeve is shown in elevation. Fig.

5 illustrates the piston detached, both in end
and side elevation. Fig. 6 is an elevation of

40 a piston, showing a modified form of groove;

and Figs. 7, 8,9, and 10 are plan views of the
piston, piston-rod, cylinder-heads, cams, &c.,

the sides of the cylinder being in horizontal
section, showing, respectively, the position of
45 the parts at the beginning of the movement
of the piston toward the right, at the end of
the movement toward the right, at the begin-

ning of the movement toward the left, and at
the end of the movement toward the left, the:

go position of the steam-pipe being dotted.
" 1 denotes the cylinder, which 18 supporied

[ |

| the right end of the cylinder, and the

:vent the escape of steam. 1
sides of the eylinder-heads are cams 12.

inclines extend from a point denoted by
‘which projects

upon suitable frame-work 2; 3, the steam-pipe;
4, the exhaust-pipe; 5, the piston, and 6 the
piston-rod, which is made integral therewith
or rigidly secured thereto. The piston 18 55
provided on opposite sides with grooves 7,
which I preferably make T-shaped, as shown
in the drawings.

3 denotes sets of steam-passages leading

from the grooves, respectively, to” the oppo- 6o

site ends of the cylinder, one set of passages
leading from the long arm of one groove to
other
set leading from the long arm of the other
oroove to the left end of the cylinder. These
passages serve the double purpose of supply
and exhaust passage, as will presently be
fully explained. The piston - rod passes
through the cylinder-heads and through caps
9, which are right and leit threaded, respect-
ively, to engage projections 10, extending out-
wardly from the cylinder-heads.

11 denotes packings within the caps to pre-
Upon the inner

70

In order to make the construction and op-
eration of the parts elear, I have denoted the

apexes or highest porfions of these cams by
12, and the lowest portions thereof by 12"

Both inclines of these cams are alike, the
curvature being convex near the apex and
concave near the bottom. The opposite ends
of the piston are provided with inelines 13,
which are adapted to engage the cams. These

132,
beyond the end of the piston
to a point denoted by 13°% which is the bot-
tom of a recess within the piston. !
2 and 5.)

Turning now to Figs.7,8,and 9, the opera-
tion of the piston and piston-rod which moves
with it will be clearly understood. It will be
seen that the piston is just at the beginning
of the movement toward the right.

For convenience in deseription, I will deslg-
nate the short arm of grooves 7, by which
steam is taken,as 7% and the long arm thereof,
by which steam is exhausted, as 7 b

It will De seen in Fig. 7 that the taking of
steam from the steam-pipe by arm 7° has
commenced. As fast as the steam is taken
by this groove, it passes throu oh theleft steam-

3¢

go
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passages 8 into the left end of the cylinder |

~ highest portion 13* of the right incline 13 an

10

~end of the movement toward the right, the |
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6o
- ton, but the quarter-turn by momentum alone,

cam. (Denoted by 12°.)

instant later comes in contact with the high-

est portion (denoted by 12%) of the right cam

12, portion 13* of the left incline being about to
engage the portion of the left cam. (Denoted
by 12°.) It will be obvious, therefore, that as

the movement of the piston toward the right

continues it will be rotated toward the front,
this movement alone imparting, approxi-

mately, a quarter-turn to the piston. =~ -
Fig.8 shows the position of the partsatth

Ing at the beginning of the portion of the right
The next quarter-
turn of the piston is made without longitudi-

- nal movement, the portion 13* of the right in-
cline passing from the position shown in Fig..
-8 to that shown in Fig. 9, this rotary move-
ment of the piston being by momentum alone.

- The position of the parts shown in Fig. 9 is

Just the reverse of that shown in Fig.7. The |

portion 13%of the right incline is in.engage-

noted by 12°) and the portion 13* of the left

incline is about to engage the portion 12* of

the left cam. ‘When the parts are in this po-

sition, it will be apparent that steam is being
taken by the short arm of the opposite T-
shaped groove. The steam now taken passes

through the right exhaust-passages 8 into the

right end of the cylinder and acts to drive the
When the movement.
of the piston toward the left commences, it is.
obvious that the steam at the left end of the

piston toward the left.

cylinder must pass throngh the left steam-

assages S into the arm 7% of the eroove 7 op-
i 8 p

posite to the one that is taking steam, and
thence out through exhaust-pipe 4, the same

operation, of course, taking place during the.

movement of the piston toward the right, as

is clearly shown in Fig. 4, in which figure the |
parts are shown in the position they occupied

just an instant before the arm 7% of one

steam is exhausting from the right end of the
cylinder into the long arm 7° of the opposite

groove and out through the exhaust-pipe.
In Fig. 3 the parts are shown in a position

midway between the positions shown in Figs.
7and 8. At this instant steam is neither
taken nor exhausted. The piston is not mov-

1ng longitudinally, but is rotated by momen-

tum alone toward the front.

In Kig. 10 the position of the parts is shown
at the end of the movement toward the left.
From this position to that shown in Fig. 7
there 18 no horizontal movement of the pis-

already referred to, takes place.

It will be obvious that various changes in
the details of construction may be made with- |

1

ment with the portion of the right cam, (de--

§

1

of the piston.

| 412,217

piston takes place by momentum alone at

each end of the stroke;and the other quarter- -

turns take place during the movements to-

the engineisapplied. In my working-engine

‘the portions of the revolution of the piston
-that take place by momentum alone are some-
~what less than quarter-turns, and the portions
|-of -the revolution that take place during the
| longitudinal movements somewhat greater
‘than quarter-turns. =~

portion denoted by 13* of the right incline be- |

70

ward the right and left, respectively. These |
fractional parts of the rotation of the cylin-
der are approximate only, and may vary con-
| siderably, depending upon the use to which

75

e

In Fig. 6 I have illustrated a modification

two arms of said grooves (one groove only
being shown) are of equal length, each groove

| being of the shape of a St. Andrew’s Cross.
In practice I vary the length of both arms 72

~of the shape of grooves 7. In this form the

and 7° within reasonable limits. It is of .

course not practicable to illustrate in the-

drawings every possible variation that can

be made in the length of the arms of these

slots. It will be apparent, however, when

arms 7" of the grooves do not cross arms 7°
that the entrance of steam into the eylinder
will be cut off. before the piston has ecompleted
1ts forward movement, the steam in the énd
of the cylinder back of the piston acting ex--
pansively to continue the forward movement
When groove 7* is extended

across groove 7°, as shown in Fig. 6, the ex-

The length of groove

tice, as it is necessary that the steam at the

ends of the cylinders should be exliausted
until approximately the time that steam is
|'permitted to enter that end of the cylinder. .

groove has ceased to take steam, and while | The effect of cutting off the exhaust earlier

will be to form a steam-cushion at the end of

‘the cylinder. In practice I sometimes allow
sufficient steam to remain in the cylinder-
head to prevent the piston from striking a

'
i.

‘mentum alone, this

9o

05

ICO
i -haust-openings do not. have to be continued
across to communicate with the upper end of

-arm 7° but only extend to arm 7=
steam, however, it is manifest that steam will
be taken the whole length of groove 72. The
principleinvolved, therefore,is that thelength
of groove 7* determines the length of time
that steam is taken. '
7" is not varied to any great extent in prac-:

In taking

105 -

110

115

blow. It is obvious that during the instant.

of time that lapses after steam is cut off and
‘before it is again taken the cylinder will
move by expansion or momentum or by mo-
| period being the latter
portion of the reciprocatory movement in
-each direction and the period of rotary move-
‘mentthat follows before the return movement
commences. It will be apparent from what

I20

125

has been said that rotary movement of the

| piston and piston-rod is continuous and reg-

ular..
14 denotes a fly-wheel, which may also serve

; out affecting in the slightest the principle of |'as a belt-pulley. The fly-wheel is provided
the 1nvention. "
I bhave stated that a quaytex;-tulfn--mqf the

with a central hub 15, which is locked to a
shaft 16, passing through it by a set-serew, as

130
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shown in the drawings, or in any suitable |

manner. This shaft is provided with a cross-
slot 17 and with a longitudinal opening 15,
which receivesthe piston-rod. The cross-siot
is engaged by a double spline 19 upon the
piston-rod, the slot being made sufficiently
Jong to permit the spline to reciprocate with-
out coming in contact with the ends thereof
as the piston moves backward and forward.
It will be apparent, therefore, that by means

of the spline and groove the continuous ro-

tary movement of the piston-rod will be trans-
mitted to the fly-wheel. In practice a beld

may be placed upon the fly-wheel; or an ad- |

ditional belt-pulley may be provided.

In Fig. 3 I have shown, in addition to the
essential parts of the engine, a bracket 20 as
bolted to the left cylinder-head and the pis-
ton-rod as extended through said bracket.

This is in order to make the piston-rod oper- |

ate a boiler feed-pump, which may or may not
be connected directly to bracket 20.

21 denotes the usual oil-holes in the cylin-
der for lubricating the piston. In practice I
ordinarily so locate these oil-holes relatively

to the piston that no steam can escape. If

preferred, however, they may be placed at any
portion of the c¢ylinder and provided with pet-
cocks in the ordinary manner. |
Having thus described my invention, 1
claim— | .
1. Asteam-cylinder having at opposite ends
cams 12 and steam and exhaust pipes, in

combination with a piston-rod extending

through the ends of the cylinder and a piston
secured thereto and provided with ineclines
13,-adapted to engage the cams, and periph-
eral grooveseach having an arm 7%, by which

steam is taken, and an arm 7°, and exhaust-

openings leading therefrom to the end of the
piston, substantially as described and shown.
2. The combination, with a steam-cylinder

having at opposite ends cams with portions
12* and 12°, substantially as described, and
steam and exhaust passages, of a piston hav-

| ing peripheral grooves with arms 7%, by which

steam is taken, and arms 7°, and exhaust-
openings 8, connected therewith, by which
steam is exhausted, and at opposite ends
thereof inclines having portions 13* and 13°
adapted to engage the cams, so that the en-
trance of steam into the cylinder willimpart
longitudinal reciprocating motion to the pis-
ton, and also a complete rotation thereof dur-
ing each reciprocation.

3. The cylinder having steam and exhaust
pipes and cams having portions 12* and 12°
at opposite ends thereof, in combination with
a piston having grooves with arms 7* and 7P
on the periphery thereof, and steam-passages
connected to one of said arms, whereby steam
is taken and exhausted, inclines at opposite
ends thereof, having portions 13* and 13
adapted to engage the cams, and a piston-rod
extending through the end of the cylinder
and provided with a spline 19, a shaft having
a longitudinal opening to receive the piston-
rod, and a cross-slot toreceive the spline, and
a balance-wheel secured to said shatt.

4. The combination, with a steam-cylinder
having the usual steam and exhaust open-
ings, and having cams 12 at opposite ends
thereof, of apiston having peripheral grooves
and passages leading therefrom to the end of
the piston and inclines 13 at opposite ends,
adapted to engage cams 12, whereby both ro-
tary and longitudinal reciprocating motions
are imparted to the piston In use.

In testimony whereof Iaffix my signature in
presence of two witnesses. |

CHARLES A. WHEELER.

Witnesses:

A. M. WOOSTER,
A. 1. MUNSON.
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